Human osteoblastic cells discriminate between 20-kDa amelogenin isoforms.
Enamel matrix derivative (EMD) is used to stimulate healing of alveolar bone after destructive marginal periodontitis; however, the roles of the different EMD constituents are unclear. The aim here was to compare the effect of two EMD fractions (A1 and A2) on primary human osteoblasts cultured in the presence of 50 μg ml(-1) of A1, A2, or EMD. SDS-PAGE showed that A1 and A2 were comprised of amelogenins migrating at around 20 kDa. Fourier transform infrared (FTIR) analysis revealed that A1 and A2 had different secondary structures, and matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS) identified different peptide mass values. Osteoblasts responded differently to A1 and A2. Whereas A1 enhanced the proliferation [measured by the incorporation of 5-bromo-2'-deoxyuridine (BrdU)] of osteoblasts, the expression of runt-related transcription factor-2 (RUNX2) mRNA, and the secretion of interleukin 6 (IL-6) into the cell culture medium, exposure to A2 resulted in increased alkaline phosphatase (ALP) activity, increased expression of CD44 mRNA, and increased secretion of osteoprotegrin (OPG) and receptor activator of nuclear factor-kappaB ligand (RANKL). The level of osteocalcin in the cell culture medium was increased after all treatments, while A2 stimulated the expression of dentin matrix protein 1 (DMP1) mRNA. The results suggest that both A1 and A2 participate in the observed effect of EMD, but have different effects on the expression of osteoblast mRNA and the secretion of osteoblast protein, and thus might facilitate the differentiation of a different phenotype.